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AMENDMENTS TO THE CLAIMS : 
This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims : 

1 . (Currently Amended) A soibent particle, comprising: 

a substrate having an ion exchange capacity of at least about SO mEq/lOOg and a 
plurality of ion exchange sites; and 

a plurality of disordered polyvalent metal oxides located at the plurality of ion 
5 exchange site s, wherein tlie polyvalent metal oxide comprises at least about 5 \vt-% water 

of hydration, 

2. (Original) The sorbent particle of Claim 1 , wherein the plurality of metal 
oxides is a plurality of metal hydroxides. 

3. (Original) The sorbent particle of Claim 1, wherein the substrate is a 
silicate, 

4. (Original) The sorbent particle of Claim 3^ wherein die substrate is a 
phyllosilicate. 

5. (Withdrawn) The sorbent particle of Claim 3, wherein the substrate is a 

zeolite. 

6. (Currently Amended) The sorbent particle of Claim 3, wherein the 
substrate is a t least o ne o f vermiculit e, bcn o m t Cp and montm o rill o ni t c . 
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I. (Currently Amended) The sorbent particle of Claim 3, wherein the ion 
exchange capacity ranges from about 50 to about 150 mEq/lOOg and wherein the metal 
oxide IS a metal hydrpxidc. 

8. (Currently Amended) The sorbent particle of Claim 1, wherein the 
polyvalent metal oxide is poorly crystallized and wherein a plurality of sorbent particles 
are adhered to a common carrier substrate , 

9. (Currently Amended) The sorbent particle of Claim 1, wherein the 
polyvalent metal oxides comprises at kast abou t 5 wt>% wa ter of hvdia t ion a plurality of 
different types of polyvalent metals selected from the group consisting essentially of 
zirconium, aluminum, lanthanimi. titanium, manganese^ tin, iron, zinc, tungsten, and 
mixtures thereof 

10. (Currently Amended) The sorbent particle of Claim 1 , wherein the 
substi - a t c is adhcicd t o a carrief subs tr ate diffe r e n t from the subs tr at e n ietal oxide 
comprises FeOfOH) . 

I I . (Original) The sorbent particle of Claim 1 . wherein the polyvalent metal is 
selected from the group consisting essentially of zirconium, aluminum, lanthanum^ 
titaniimi, manganese, tin, iron, zinc, tungsten, and mixtures thereof 

12. (Original) The soitent particle of Claim 1 , wherein the polyvalent metal is 
a transition metal. 

13. (Original) The sorbent particle of Claim 1 , further comprising a plurality 
of ionic contaminants sorbed onto the sorbent particle. 

-3- 
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14. (Withdrawn) A process for treating a fluid comprising at least one ionic 
contaminant, comprising: 

providing a soibent, the sorbent comprising a disordered polyvalent metal oxide 
located on only a portion of the sur&ce area of a substrate and 
S contacting the fluid with the sorbent to remove at least most of the at least one 

ionic contaminant from the fluid to form a treated fluid and an ionic contaminant-bearing 
sorbent 

15. (Withdrawn) The process of Claim 14, wherein the fluid is an aqueous 

liquid. 

1 6. (Withdrawn) The process of Claim 14, wherein the soibent comprises a 
substrate that is at least one of vemiiculite, montmorillonite, and zeolite. 

17. (Withdrawn) The process of Claim 14, wherein the at least one ionic 
contaminant is at least one of arsenic, selenium, copper, lead, cadmium, uranium, zinc, 
Plutonium, phosphorus, molybdenum, mercury, and hydroxides and oxides thereof. 

18. (Withdrawn) The process of Claim 14, wherein the polyvalent metal is 
selected from the group consisting essentially of zirconium, aluminum, lanthanum, 
titanium, manganese, tin, iron, zinc, tungsten, and mixtures thereof. 

19. (Wittidrawn) The process of Claim 14, wherein the polyvalent metal is a 
transition metal. 

20. (Withdrawn) The process of Claim 14, wherein the polyvalent metal oxide 
is poorly crystallized. 

-4- 
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2 1 . (Withdrawn) The process of Claim 14, wherein the polyvalent metal oxide 
comprises at least about 5 wt.% water of hydration. 

22. (Withdrawn) The process of Claim 14, wherein the substrate has an ion 
exchange capacity ranging from about 50 to about 150 mEq/g. 

23. (Withdrawn) The process of Claim 14, wherein the fluid has a pH ranging 
from about pH 5 to about pH 9. 

24. (Withdrawn) The process of Claim 14, wherein the substrate is a lajrered 

silicate. 

25. (Withdrawn) The fluid stream treated by the process of Claim 14. 

26. (Original) The ionic contaminant-bearing sorbent of Claim 14. 
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27. (Currently Amended) A method for manufacturing a sorbent, comprising: 

(a) contacting a solution comprising dissolved polyvalent metal ions with a 
substrate having a plurality of ion exchange sites to form an ion exchanged substrate 
having polyvalent metal ions exchanged at the plurality of ion 6)cchange sites , wherein the 

5 solution has ^ ftQijfiic and 

(b) contacting the ion CTCchanged substrate with an oxygen-containing fluid to 
convert at least most of the polyvalent metal ions exchanged at the plurality of ion 
exchange sites into metal oxides. 

28. (Currently Amended) The method of Claim 27, wherein the polyvalent 
metal ions in step (a) are in the form of a salt in the solutio n, wherein step (h\ follows 
step Ca\ and wherein, in step (\y\ the ion exchanged substrate is contacted with a source 
of hydroxyl ions to convert the ion-exchanged polyvalent metal ions into hydroxyl ions . 

29. (Currently Amended) The method of Claim 27, wherein the substrate is at 
least onc -o f -vcrmiculit c, inQntmoiilluuitc, and zeolit e. 

30. (Currently Amended) The method of Claim 27, wherein the polyvalent 
metal is selected fixjm the group consisting essentially of zirconium, aluminum, 
lanthanum, titanium, manganese, tin, iron, zinc, tungsten, and mixtures thereo f, wherein 
ftie solution in step fa^ has a pH of less than about pH 2,jiyherein the fluid in step is a 
liquid, and wherein the_liquid has a basic pH . 

r 

3 1 . (Currently Amended) The method of Qaim 27, wherein the polyvalent 
metal is a transition meta l, wherein the polyvalent metal. is electropositive, wherein the 
solution in step fa) has a pH of less than about dH 2, wherein the fluid in step (b\ is a 
liquid, and wherein the liquid has a pH rangin^Lfrom about pH 7 to about pH 8 . 

'6- 



PA(£7f17'RCVDATm065:33:32PM [Eastern S^^^ 



02/27/2006 15:33 FAX 3038630223 



SHERIDAN ROSS 



Application No. 10/600, 217 

32. (Cuirently Amended) The method of Claim 27, wherein the polyvalent 
metal oxide is niic r oc t ystallinc o r p oorly crystallized and wherein the metal oxide is in 
the fomi of a hydroxide . 

33. (Original) The method of Claim 27, wherein the polyvalent metal oxide 
comprises at least about 5% water of hydration. 

34. (Currently Amended) The method of Claim 27, wherein the substrate has 
an ion exchange capacity ranging from about 50 to about 150 mEq/lOOg and wherein the 
polyvalent metal ions comprise a plurality of different types of transition metals> 

35. (Currently Amended) The method of Claim 27, wherein the polyvalent 
metal oxide is discontinuously distributed over the substrate and wherein a plurality of 
sorbent particles are located at differing locations on a carrier substrate . 

36. (Original) The method of Claim 27, wherein a concentration of the 
dissolved polyvalent metal in the solution is at least about 1 Molar. 

37. (Cuirently Amended) The method of Claim 27, wherein the polyvalent 
metal has a first valence state after the contacting step (b) and fimher comprising: 

thereafter oxidizing the polyvalent metal to a second valence state» the first 
valence state being less than the second valence state and wherein the metal oxide 
comprises FeOfOHl 

38. (Original) The method of Claim 37, wherein the polyvalent metal is 
manganese. 
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39. (Withdrawn) A system for purifying an aqueous stream: 

a vessel comprising a bed of sorbent, each of a plurality of sorbent particles in the 
sorbent bed comprising a substrate having an ion exchange capacity of at least about 50 
mEq/lOOg and a plurality of ion exchange sites and a plurality of disordered polyvalent 
5 metal oxides located at the plurality of ion exchange sites; 

an input into &e vessel for the aqueous stream; and 

an output from the vessel for a treated aqueous stream. 

40. (Withdrawn) The system of Claim 39, wherein the plurality of metal 
oxides is a plurality of metal hydroxides. 

41 . (Withdrawn) The system of Claim 39, wherein the substrate is a silicate. 

42. (Withdrawn) The system of Claim 41 , wherein the substrate is a 
phyllosilicate. 

43. (Withdrawn) The system of Claim 41, wherein the substrate is a zeolite. 

44. (Withdrawn) The system of Claim 41, wherein the substrate is at least one 
of venniculite, benonite^ and montmorillonite. 

45. (Withdrawn) The system of Claim 41, wherein the ion exchange capacity 
ranges from about 50 to about ISO mEq/lOOg. 

46. (Withdrawn) The system of Claim 39> wherein the polyvalent metal oxide 
is poorly crystalized. 
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47. (Withdrawn) The system of Claim 39, wherein the polyvalent metal oxide 
comprises at least about S wt% water of hydration. 

48. (Withdrawn) The system of Claim 39; wherein the substrate is adhered to 
a carrier substrate different £rom the substrate. 

49. (Withdrawn) The system of Claim 39, wherein the polyvalent metal is 
selected from the group consisting essentially of zirconium, alimiinum, lanthanum, 
titanium, manganese, tin, iron, zinc, tungsten, and mixtures thereof. 

50. (Withdrawn) The system of Claim 39, wherein ttie polyvalent metal is a 
transition metal. 
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